
Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA 
Appl. No.: 10/642,749 



1 



NE-1148 






Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUM^ 
Appl. No.: 10/642,749 



NE-1M8 




Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA ! 
Appl. No.: 10/642,749 



3 C START ) 



1 



201 



DSV1 = DSV2<— 0 
P0L1 = P0L2<— +1 
DSV CTRL BIT <— NULL 



- 1 
1 — 



S 



202 



READ 4 DATA BITS 
AND DETERMINE WHICH 
TABLE TO USE 



< ^ 6-BIT MATCH? > 



No 



_1 



204 



CONVERT 4 DATA BITS TO 6 
CHANNEL BITS USING SUB-TABLE 



u. 



205 



i= MSB 



1 



206 



READ BIT FROM 
POSITION "i" 



I 



,207 

* — - Yes 



< ^ i = DSV CTRL BIT ? ) i 



No 



I 



r 208 



i = "1" OR "0" ? y 



I 



1 



S 



209 



POL2 <^POL2X(-1) 



JL 



210 



POL1 <— POL1 X (-1) 



JL 



211 



DSV1 <- DSV1 + POL1 
DSV2 <r- DSV2 + POL2 



No 



T 



,212 



No 



< ( i = LSB ? ) 
Yes | ( 2 14 



< ( END OF DATA ? ) >■ 



Yes 



CONVERT 2 HIGHER 
SIGNIFICANT DATA BITS TO 3 
CHA. BITS USING MAIN TABLE 



NE-1148 
-221 



No 



CONVERTED TO "010" ? } 



222 



~Ye7"{ 



223 



No 



IMMEDIATELY 
PRECEDED BY SUB- 
TABLE CONVERSION ? 



Yes 



I 



224 



NEXT DSV CTRL BIT <- CENTER BIT POS. 
I 



Yes 



DSV CTRL BIT = NULL ? ^ 



225 



No 1 r m 



< IDSV1 1 > IDSV2I ? 

l < ^227 



DSV CTRL BIT <- T 
POL2 «- POL1 
DSV2 <- DSV1 



DSV CTRL BIT <- "0" 
POL1 <r- POL2 
DSV1 *- DSV2 



228 



229 



DSV CTRL BIT <- NEXT DSV CTRL BIT 



Yes 



1 



231 



< ( DSV CTRL BIT = NULL ? ^ 
^ No 2 32 
< IDSV1I > IDSV2I ? 



I 



DSV CTRL BIT <— "1" 
POL2 «- POL1 
DSV2 <- DSV1 



233 



DSV CTRL BIT <- "0" 
POL1 <- POL2 
DSV1 <- DSV2 



3 



-234 



( STOP ) 



Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUM^ 
Appl. No.: 10/642,749 



FIG. 5 



213 



i = i-1 

r 



( START ) 

_Z3T 



_£ 



201 



DSV1 = DSV2<— 0 
P0L1 = P0L2<— +1 
DSV CTRL BIT < — NULL 



S 



202 



READ 4 DATA BITS 
AND DETERMINE WHICH 
TABLE TO USE 



I 



^ 3 Yes 



< ( 6-BIT MATCH ? ) > 
No | c 221 



CONVERT 2 HIGHER 
SIGNIFICANT DATA BITS TO 3 
CHA. BITS USING MAIN TABLE 



205 



I 



i= MSB 



206 



READ BIT FROM 
POSITION V 



I 



,207 

1 — Yes 



< i = DSV CTRL BIT ? > 



No 



I 



r 208 



< i = TOR"0"? > 



I 



1 



209 



POL2 <— POL2 X (-1) 



.210 



POL1 <-POL1 X(-1) 



r 



211 



DSV1 <r- DSV1 + POL1 
DSV2 <- DSV2 + POL2 



No 



I 



r 21 2 



No 



i = LSB ? 
< ( END OF DATA ? ) - 



214 



Yes 



NE-1148 

204 



CONVERT 4 DATA BITS TO 6 
CHANNEL BITS USING SUB-TABLE 



No 



< CONVERTED TO "010000* ?> 



301 



No/" 

V 



302 



IMMEDIATELY 
PRECEDED BY MAIN- 
TABLE CONVERSION 



Ye * j ,303 

I NEXT DSV CTRL BIT <- 2ND BIT POS. I 

1 

Yes /— - 4 y-225 

< DSV CTRL BIT = NULL ?> 

No ^ ^2 26 

< IDSV1I>IDSV2I? ^ >-^- 
4 < .227 



DSV CTRL BIT <— "1" 
POL2 <r- POL1 
DSV2 <- DSV1 



DSV CTRL BIT <- "0" 
POL1 <- POL2 
DSV1 <- DSV2 



228 



,229 



DSV CTRL BIT <- NEXT DSV CTRL BIT 



Yes 



1 



231 



DSV CTRL BIT = NULL ? ^ 
), No 2 32 
< ( JDSVH > IPSV2I ? 



I 



DSV CTRL BIT <— "1" 
POL2 <- POL1 
DSV2 <- DSV1 



233 



DSV CTRL BIT <- "0" 
POL1 <r- POL2 
DSV1 <- DSV2 



-234 



( STOP ) 



\ p 



&P 2 3 2KB 



031 



Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUM^ 
Appl. No.: 10/642,749 



NE-1148 





Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA ! 
Appl. No.: 10/642,749 



FIG. 8 CIaD 



201 



DSV1 = DSV2 < — 0 
P0L1 = P0L2<-+1 
DSV CTRL BIT < — NULL 



213 



i = i-1 

r 



202 



READ 4 DATA BITS 
AND DETERMINE WHICH 
TABLE TO USE 



I 



i — - No 



6-BIT MATCH ? ) > 



204 



CONVERT 4 DATA BITS TO 6 
CHANNEL BITS USING SUB-TABLE 



205 



i = MSB 



206 



READ BIT FROM 
POSITION "i" 



I 



r 207 



i = DSV CTRL BIT ? 



Yes 



No 



r 208 



< ^ i = "1'OR , 0 r ?> 



I 



1 



209 



POL2 <— POL2 X (-1) 



210 



POL1 <— POL1 X (-1) 



211 



DSV1 <r- DSV1 + POL1 
DSV2 <r- DSV2 + POL2 



No 



I ,2 12" 
< i = LSB ? > 



Yes 



No 



I 



214 



< ^ END Of DATA ? ) - 



Yes 



CONVERT 2 HIGHER 
SIGNIFICANT DATA BITS TO 3 
CHA. BITS USING MAIN TABLE 



NE-1148 

V221 



I 



222 



CONVERTED TO "010"? ^ 
Yes I ,401 



No 



<2 



FOLLOWING DATA BITS 
BIT PATTERN OF 
SUB-TABLE ? 



YeTJ 



224 



NEXT DSV CTRL BIT <- CENTER BIT POS. 

E 



Yes 



DSV CTRL BIT = NULL ? ^ 



225 



No | c 2 26 



< ( IDSV1 1 > IDSV2I ? y 
4 < .227 



DSV CTRL BIT <- "1" 
POL2 <- POL1 
DSV2 «- DSV1 



DSV CTRL BIT «- "0" 
POL1 <- POL2 
DSV1 <- DSV2 



228 



.229 



DSV CTRL BIT <- NEXT DSV CTRL BIT 



Yes 



1 



231 



< ^ DSV CTRL BIT = NULL ? ^ 
{ No ^ 2 32 
< ^ IDSV11 > IDSV21 ? y ~ ^ 



I 



^233 



DSV CTRL BIT <— T 
POL2 <- POL1 
DSV2 «- DSV1 



DSV CTRL BIT 4- '0' 
POL1 «- POL2 
DSV1 <- DSV2 



3 



•234 



( STOP ) 



Title: DATA MODULATION I 
METHOD AND APPARATUS j 

Inventor(s): Kinji KAYANUM^ I NE-1148 
Appl. No.: 10/642,749 




FIG. 9 



DATA BITS 0 1 0 0 1 1 1 0 0 0 1 1 1 0 1 0 0 1 0 0 0 1 

i 1 i 1 i i i i i i i i i i i i 

CONVERSION j j | J | | | J 

i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 

CHANNEL BITS 100 101 010 000001 010 001 000010 000100 

t 

POSITION OF 
DSV CONTROL BIT 



FIG. 11 



DATA BITS 0 1 0 0 1 1 1 0 0 0 1 1 1 0 1 0 0 1 0 0 1 1 

conversion | | "y 1 1 j 1 Y J V 1 i 1 T L T J 

i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 i 1 

CHANNEL BITS 100 101 010 000001 010 001 000010 101 010 

t 

POSITION OF 
DSV CONTROL BIT 



Title: DATA MODULATION 
METHOD AND APPARATUS I 
Inventor(s): Kinji KAYANUMA : 
Appl. No.: 10/642,749 




FIG. 10 QiaO 

ft < 



213 



i = i-1 



201 



DSV1 = DSV2<— 0 
P0L1 = P0L2<-+1 
DSV CTRL BIT <— NULL 



202 



READ 4 DATA BITS 
AND DETERMINE WHICH 
TABLE TO USE 



I 



< ( 6-BIT MATCH?) 
No I 



221 



CONVERT 2 HIGHER 
SIGNIFICANT DATA BITS TO 3 
CHA. BITS USING MAIN TABLE 



205 



L 



i= MSB 



1 



206 



READ BIT FROM 
POSITION V 



I 



( 207 

1 Yes 



■ ■ s. re* 

i = DSV CTRL BIT ? ) 1 



,208 



< ( i = "1" OR "0" ? > 



1 



209 



POL2<-POL2X(-1) 



1 



210 



POL1 <-POL1 X(-l) 



jL 



211 



DSV1 <- DSV1 + P0L1 
DSV2 <- DSV2 + POL2 



No 



No 



< i = LSB ? y 
< ^ END OF DATA? 



Yes 



NE-1148 



204 



CONVERT 4 DATA BITS TO 6 
CHANNEL BITS USING SUB-TABLE 



r ^ 

CONVERTED TO '00001 oT^ f 



501 



No 



{ 



ARE FOLLOWING 
DATA BITS CONVERTED 
BY MAIN TABLE 



[TED ) 



S 



503 



5TH BIT POS. 



I NEXT DSV CTRL BIT 

Yes y i -^225 

DSV CTRL BIT = NULL? > 



No | 



^226 

IDSV1I > IDSV2I ? — ^- 
_ 227 



DSV CTRL BIT <— "1" 
POL2 <- POL1 
DSV2 <- DSV1 



DSV CTRL BIT <- "0" 
POL1 «- POL2 
DSV1 <- DSV2 



228 



.229 



DSV CTRL BIT <- NEXT DSV CTRL BIT 



Yes j ^ v-231 

t ( DSV CTRL BIT = NULL ? > 



< 



| No ^ 232 



IDSV1I > IDSV2I ? 



DSV CTRL BIT<-T 
POL2 <- POL1 
DSV2 <- DSV1 



233 



DSV CTRL BIT <- 
POL1 <- POL2 
DSV1 <r- DSV2 



-234 



( STOP ) 



Title: DATA MODULATION j 

METHOD AND APPARATUS • 

Inventor(s): Kinji KAYANUMA ! 
Appl. No.: 10/642,749 



x <c 



St 

K^J co 



INI 



or 



O ZZL 
v>o O 



o ^ 
> — <c 

O ^ 



L_l_ 

o 



m oo 



O 120 1 



X 
X 



X 
X 



\ 



\ 




£Zi co 



Sff 2 3 2003 t] 



in 



i = i- 1 



Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUM4 
Appl. No.: 10/642,749 



1 



NE-1148 



FIG. 13 

C START ) 

I < 201 



DSV1 = DSV2<- 0 
P0L1 = P0L2<— +1 
DSV CTRL BIT <— NULL 



601 



CONVERT 4 DATA BITS 
FROM SHIFT REGISTER 
TO 3 CHANNEL BITS 



205 



i = MSB 



J. 



206 



READ BIT FROM 
POSITION V 



1 < 20 \ 
< ( i = DSV CTRL BIT ? , 

N ° 1 ,208 

0 / s *-\ 

— \ i = T OR "0" ? > 



Yes 



I 



1 



209 



POL2 <— P0L2 X (-1) 



1 



210 



POL1 <— P0L1 X (-1) 



211 



DSV1 <r- DSV1 + POL1 
DSV2 <- DSV2 + POL2 



No 



T 



212 



No 



^ i = lsb i y 

Yes j ( 214 
< ( END OF DATA ? ) • 



Yes 



1 



-222 



^ ( CONVERTED TO "010"? > 
Y « I ,602 



No 



No 



< PREVIOUS STATE = S1 ? ^ 

Yes J ^ 603 

< NEXT STATE = SO ? > 



Yes ( 


( 224 


NEXT DSV CTRL BIT <- CENTER BIT POS. 



Yes 



I 



DSV CTRL BIT = NULL ? ^ 
No I ^2 26 



225 



< IPSV1I > IDSV2I ? 

l < A ll 



DSV CTRL BIT <- "1" 
POL2 <- POL1 
DSV2 <- DSV1 



DSV CTRL BIT <- "0" 
POL1 <- POL2 
DSV1 <- DSV2 



228 



,229 



DSV CTRL BIT <- NEXT DSV CTRL BIT 



Yes 



1 



DSV CTRL BIT = NULL ? ^ 
\ No „ 2 32 
< ( IDSV1I > IDSV2I ? y ~ 



231 



I 



DSV CTRL BIT <— "1" 
POL2 <- POL1 
DSV2 <- DSV1 



233 



DSV CTRL BIT «- "0" 
POL1 <- POL2 
DSV1 <- DSV2 



3 



-234 



( STOP ) 



SEP I 



3 20© 



Title: DATA MODULATION j 
METHOD AND APPARATUS 1 
Inventor(s): Kinji KAYANUMA | 
Appl. No.: 10/642,749 



NE-1148 



^ CO 




o 



=3 o 




CD 



Title: DATA MODULATION 
METHOD AND APPARATUS i 

Inventor(s): Kinji KAYANUMA j NE-1148 
Appl. No.: 10/642,749 





Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA 
Appl.No.: 10/642,749 



NE-1148 



CO 



V© 



CD 



SELECTOR 



o 



=3 o 



CD 
CD 
O 



CD o 

O LJ-J 



o 



SEP 2 3 7Q03 



Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA 
Appl. No.: 10/642,749 



NE-1148 



FIG. 18 



i = i-1 



707 



( INTERRUPT ) 



1 



701 



READ HIGHER 15 BITS OF 
SPECIFIED SYNC PATTERN 



1 



702 



i= 15 



,703 



i = TOR T? > 



I 



1 



J. 



704 



POL1 <-POL1 X{-1) 
POL2<-POL2X(-1) 



JL 



705 



DSV1 <- DSV1 + POL1 
DSV2 <- DSV2 + POL2 



A .706 



Yes 



\5 



708 



709 



DSV CTRL BIT = N ULL ? 
No \ 

< 1PSV1I > IDSV2I ? 

* < 7 10 



DSV CTRL BIT <- "1" 
POL2 <- POL1 
DSV2 <- DSV1 



DSV CTRL BIT <- "0" 
POL1 <- POL2 
DSV1 «- DSV2 



-711 



718 



1 = 1-1 
5~ 



k = k- 1 



725- 



712 



READ LOWER 9 BITS OF 
EVEN PATTERN 



j ^71 3 



i=9 



714 



POL1 <— POL1 X (-1) 



JL 



716 



No 



DSV1 <- DSV1 + POL1 
Yes 



717 



_1 



719 



READ LOWER 9 BITS OF 
ODD PATTERN 



k= 9 



720 
721 



< k = 'rOR T?) 



1 



722 



POL2<-POL2X(-1) 



JL 



723 



DSV2 <- DSV2 + POL2 



Yes | 
C RETURN ) 



Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA 
Appl. No.: 10/642,749 



FIG. 19 



Yes 



( INTERRUPT ) 
I 

ODD/EVEN OF 
PRECEDING SYNC 

PATTERN 
DETERMINED ? 



No 



,802 
3 — - > 



<~ IPSV1I > 1DSV2I ? > 



[ 



± 



803 



SELECT EVEN 
SYNC PATTERN 



804 



POL2 <- 


POL1 


DSV2 <- 


DSV1 



1 



805 



1 



806 



SELECT ODD 
SYNC PATTERN 



807 



POL1 <- POL2 
DSV1 «- DSV2 



DSV CTRL BIT < — NULL 



Title: DATA MODULATION 
METHOD AND APPARATUS 

Inventor(s): Kinji KAYANUMA 1 NE-1148 
Appl. No.: 10/642,749 



to 










<=> 








ro 


<=> 




<=> 




<=> 


<=> 


<=> 


<=> 


•*C 


<=> 








o 


<=> 


o 


<=> 


1— 

-=C 










c=> 


<=> 
























i/) 


















1 — 










o 


<=> 


<=> 


'<=> 


CO 












<=> 


<=> 


<=> 


■ « » 




<=> 






c=> 




<=> 


<=> 






<=> 


























<=> 




<=> 








<=> 


<=> 




















<=> 


<=> 






zc 














o 


<=> 


<~> 



















N 



O 



CM 



o 

















<=> 


<=> 








O 




<=> 


<=> 
<=> 


p> 






1 — 
-< 

DC 




c=> 






» » » 


o 






<=> 


o 




l—l— 


o 


o 




<=> 






3= 






<=> 


o 








o 










Title: DATA MODULATION 
METHOD AND APPARATUS 
Inventor(s): Kinji KAYANUMA 
Appl. No.: 10/642,749 



NE-1148 




(9P) A1ISN3G MBMOd 



